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O (57) Abstract: This invention relates to a robot vacuum cleaner (1) and a control method thereof which comprises a body (2), a 
O power supply, one or more wheels (7) attached to the body (2), which facilitate the movement of the body (2), one or more motors 
^ used to move the wheels (7) by utilizing the energy obtained from the power supply, one or more ultrasonic sensors (4) positioned 
Q onto the body (2), sensing different quantities of entities, one or more infrared sensors (5), one or more touch sensors (6) which 
consist of switches detecting a contact, a control unit which controls the motor with respect to the information obtained through the 
S said sensors (4, 5, 6), a bumper (3) which moves towards the body (2) at an instant of contact 
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Description 

A ROBOT VACUUM CLEANER AND A CONTROL METHOD 

[001] This invention relates to an autonomous robot vacuum cleaner and a control method 
thereof whereby the floor or floor tiles are cleaned. 

[002] Vacuum cleaners are used to clean the floors of closed environments such as a 

home or an office. The fact that vacuum cleaners are used by users causes loss of both 
labour and time. In order to eliminate this disadvantage, self-moving vacuum cleaners 
named robot vacuum cleaners, have been developed. 

[003] Robot vacuum cleaners attempt to clean the floor of the place by roaming around 
utilizing certain movement algorithms. The performance of the robot vacuum cleaners 
is evaluated with respect to three measures: coverage, cleaning rate and perceived ef- 
fectiveness. To improve this performance, several sensors are placed onto the robot 
vacuum cleaner and several algorithms are developed according to the values detected 
by sensors. 

[004] In the current state of the art, in the United States Patent Document US 5293955, a 
description is given of a self-propelled cleaning robot In this invention, ultrasonic 
sensors located at the corners of the robot body at an angle of 45 degrees, are utilized. 
Obstacles in the environment are sensed by means of the said sensors and the wheels 
connected to the body enabling the motion of the body, are controlled considering the 
obstacles detected by the said sensors. 

[005] In the current state of the art, in the United States Patent Document US 5369347; an 
infrared sensor which senses infrared heat emitted from living entities and ultrasonic 
sensors are located on the body of the robot vacuum cleaner. By changing the direction 
of the robot cleaner at certain time intervals, travelling the predetermined maximum 
distance is achieved. 

[006] In the current state of the art, in the United States Patent Document US 5568589, a 
description is given of a self-propelled cleaning robot with fuzzy logic control. First, 
an area is determined by traveling along the external boundary of the environment. The 
internal area which is not travelled by the robot vacuum cleaner is subtracted from the 
afore-mentioned area and, the said internal area is traveled in a certain direction and at 
a certain speed which are determined according to the information obtained from the 
sensors placed on the body of the robot vacuum cleaner. 

[007] In the current state of the art, in the United States Patent Document US 5935179, 
one or more mechanical touch sensors placed to the front section of the robot vacuum 
cleaner and a stripe-shaped ultrasonic sensor extending along the front perimeter of the 
cleaner, are utilized. 

[008] In the International Patent Application 02101477, a description is given of a robot 
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vacuum cleaner operating in a plurality of modes. It is achieved that the environment is 
covered effectively by incorporating obstacle following and random bounce 
algorithms. 

[009] In the International Patent Application 02067745, a description is given of a robot 

vacuum cleaner comprising a movable bumper attached onto the chassis. 
[010] The object of the present invention is the realization of an autonomous robot 

vacuum cleaner and a control method thereof whereby the environment is cleaned in 

the most efficient manner. 
[011] The robot vacuum cleaner and the control method thereof designed to fulfill the 

objective of the present invention is illustrated in the attached figures where: 
[012] Fig.l - is a perspective view of a robot vacuum cleaner. 
[013] Fig.2 - is a front view of a robot vacuum cleaner. 
[014] Fig.3 - is a side view of a robot vacuum cleaner. 
[015] Fig.4 - is a top- view schematic representation of a robot vacuum cleaner. 
[016] Fig.5 - is a general flowchart of a control method of the robot vacuum cleaner. 
[017] . Fig.6 - is a flowchart of a wall/obstacle following algorithm. 
[018] Fig.7 - is a flowchart of a periodic coverage algorithm. 
[019] ' Fig.8 - is a flowchart of a random travel algorithm. 

[020] Fig.9 - is a schematic representation of a wall/obstacle following algorithm of the 

robot vacuum cleaner and of the travel path (P) along the wall. 
[021] Fig. 10 - is a detailed schematic representation of a wall/obstacle following 

algorithm of the robot vacuum cleaner and of the travel path (P) along the wall or 

obstacle. 

[022] Fig. 1 1 - is a schematic representation of a periodic coverage algorithm of the robot 

vacuum cleaner and of the travel path (P). 
[023] Fig. 12 - is a schematic representation of a random travel algorithm of the robot 

vacuum cleaner and of the travel path (P). 
[024] Parts shown in figures are numbered as follows: 

1 . Robot Vacuum Cleaner 

2. Body 

3. Bumper 

4. Ultrasonic Sensor 

5. Infrared Sensor 

6. Touch Sensor 

7. Wheel 

8. Aperture 

9. Spring 

[025] The robot vacuum cleaner (1), the object of the present invention, comprises a body 
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(2), a power supply, one or more wheels (7) attached to the body, which facilitate the 
movement of the body (2), one or more motors used to move the wheels by utilizing 
the energy obtained from the power supply, one or more ultrasonic sensors (4) 
positioned onto the body (2), sensing different quantities, one or more infrared sensors 
(5), one or more touch sensors (6) which consist of switches detecting a contact, a 
control unit which controls the motor with respect to the information obtained through 
the said sensors (4, 5, 6), a bumper (3) -attached along the perimeter of the body (2)- 
which (3) moves towards the body (2) at an instant of contact and is used to transmit 
the contact force to touch sensors (6) after a contact with an obstacle and, one or more 
springs located between the bumper (3) and the body (2), used to return the bumper (3) 
back to its original position (Figure 1, Figure 2, Figure 3 and Figure 4). 

[026] The ultrasonic sensor (4) carries out the sensing process according to sound waves 
and thus, an obstacle can be detected by sensing the sound waves reflected by a 
surface. However, some surfaces (for example a tulle curtain etc.) do not reflect sound 
waves and therefore, the obstacle can not be detected by the ultrasonic sensor (4). In 
order to prevent that situation, infrared- sensors (5) detecting infrared radiation are 
utilized. In addition to that, there are also surfaces, such as black covered surfaces, 
which can not be detected by infrared sensors (5). Touch sensors (6) are utilized to 
ensure that obstacles are detected even when both ultrasonic sensors (4) and infrared 
sensors (5) do not operate. By means of ultrasonic and infrared sensors (4, 5) placed, it 
is attempted to determine whether there is an obstacle at the right, left and front sides 
and furthermore, in a situation where ultrasonic and infrared sensors (4, 5) can not 
make any detection, touch sensors (6) are utilized. 

[027] There are preferably three ultrasonic sensor (4) groups placed on both sides and the 
middle of the front of the body (2). In ultrasonic sensors (4), the number of transmitters 
exceeds the number of receivers wherein the said transmitters surround the said 
receivers. In the right and left groups, there are ultrasonic transmitters positioned on 
both sides of the ultrasonic receivers. And in the middle group, ultrasonic transmitters 
are positioned at all sides of the ultrasonic receivers. Thereby, the probability of the 
receiver's capturing the reflection which is generated as a result of the hitting of the 
sound waves sent by transmitters to an obstacle is increased. As for the infrared 
sensors (5), they are positioned at the front and on both sides of the front on the body 
(2). 

[028] The bumper (3) is used to both transmit the contact force to touch sensors (6) which 
detect a contact and to prevent the sensors (4, 5, 6) positioned on the body (2) from 
being damaged as a result of the contact. The bumper (3) comprises an aperture (8) at 
the surface corresponding to the section where ultrasonic and infrared sensors (4, 5) are 
positioned on the body (2) which (8) ensures that the detection of sensors (4, 5) is not 
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obstructed. 

[029] To be able to transmit the contact force to the touch sensors (6) immediately after 
the contact, the spring constant of the springs (9) is chosen to be small and ad- 
ditionally, the number of the springs (9) is increased. Thereby, the springs (9) at the 
contact area do not resist so much to increase the time necessary for the bumper (3) to 
reach the touch sensors (6), however they can apply a force large enough to bring the 
bumper (3) back to its original position after the contact is over. 

[030] The bumper (3) extends at the horizontal axis along the perimeter of the body (2), 
covering an area of preferably 180°. When a contact occurs at any point within the 
afore-mentioned area, contact section of the bumper (3) approaches the body (2) while 
the rest of the area moves away from the body (2) thereby ensuring an exact de- 
termination of contact location by activating the touch sensor (6) which is the closest 
one to the contact and by not activating the rest. The bumper (3) is mounted onto the 
body (2) so that it can activate the touch sensor (6) with the same direction as the 
applied force, by moving in a direction perpendicular to the applied force at the instant 
of a contact at any point. 

[031] There are preferably three wheels (7) attached to the robot vacuum cleaner (1). Two 
of the afore-mentioned wheels (7) are actuated by one or two motors while the third 
wheel (7) which is not actuated by any motor and is smaller than the others can rotate 
360° around its axis. When only one motor is used in the robot vacuum cleaner (1), it is 
achieved to transmit the power to the wheels (7) by utilizing various power 
transmission components. In the preferred embodiment of the present invention, two 
motors are utilized wherein both of the wheels (7) are actuated independent of each 
other. Thereby, it is accomplished to increase the maneuverability of the robot vacuum 
cleaner (1) (Figure 1). 

[032] The geometry of the body (2) and the positioning of the wheels (7) on the body (2) 
are designed so that the robot vacuum cleaner (1) can get out of any place that it goes 
in during its movement For that reason, the body (2) is. formed in a circular shape 
wherein the rotation axis of the wheels (7) intersects the geometric center of the said 
circular shape. Thereby, it is achieved that the robot vacuum cleaner (1) can rotate 
around its axis. The robot vacuum cleaner (1) is capable of doing following 
movements: back and forth motion, rotation about its axis and rotation around a fixed 
wheel (7). 

[033] The robot vacuum cleaner (1) the object of the present invention, is enabled to 
move by some certain algorithms arranged with respect to the signals detected by 
sensors (4, 5, 6). The robot vacuum cleaner (1) is able to move by incorporating 
different algorithms that may perform the following tasks; following the wall of the 
place to be cleaned, covering the floor of the place periodically, randomly and with 
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respect to the obstacles in the place. 

[034] When the robot vacuum cleaner (1) is turned on, first the wall / obstacle following 
algorithm is applied wherein the robot vacuum cleaner (1) travels along all the walls 
surrounding the environment by following the wall of the place (100). After the robot 
vacuum cleaner (1) travels along all the walls surrounding the environment, the wall / 
obstacle following algorithm finishes and the periodic coverage algorithm starts to be 
applied wherein the robot vacuum cleaner (1) covers the floor of the environment pe- 
riodically by traveling parallel to any of the walls (200). After the periodic coverage 
algorithm is repeated in four directions, the random movement algorithm starts to be 
J applied (300) wherein the robot vacuum cleaner (1) travels randomly on the floor by 
going straight for one or more times, turning random for one or more times and 
following a wall or an obstacle for one or more times, respectively, and thereby it is 
achieved that the robot vacuum cleaner (1) cleans the floor by travelling in a most 
efficient way (Figure 5). 

[035] Through the wall / obstacle following algorithm, it is achieved that the robot 

vacuum cleaner (1) cleans the sides of the walls by traveling along the walls and also 
. that the circumference of the place to be cleaned is calculated. Here by calculating the 

said circumference, the time that it takes for the random movement algorithm which 
.. will be applied in the subsequent steps, to control the motion of the robot vacuum 
cleaner (1), is determined. 

[036] In the wall / obstacle following algorithm, after the robot vacuum cleaner (1) is 

placed on the floor of the environment, the robot vacuum cleaner (1) moves straight on 
until it comes across an obstacle or a wall (101). The first step (101) is applied until 
any of the sensors (4, 5, 6) is activated (102). When the robot vacuum cleaner (1) 
comes across an obstacle or a wall and accordingly when any of the ultrasonic, infrared 
or touch sensors (4, 5, 6) positioned at the front of the robot vacuum cleaner (1) is 
activated (102), the on going motion of the robot vacuum cleaner (1) is stopped (103). 
In order for the robot vacuum cleaner (1) to be positioned perpendicular to the obstacle 
or to the wall, the robot vacuum cleaner (1) is rotated (104) first 90° to the left / right 
and then 135° to the left / right until all of the ultrasonic or infrared sensors (4, 5) at the 
front, are activated. When all of the sensors (4, 5, 6) at the front are activated, the robot 
vacuum cleaner (1) is positioned perpendicular to the obstacle or to the wall (105). 
After this point, the robot vacuum cleaner (1) is rotated (106) so that the side of the 
robot vacuum cleaner (1) that is chosen as the active one is parallel to the obstacle or to 
the wall and, the floor is traveled by following the obstacle or the wall (107). This 
procedure is continued until the obstacle or the wall is traveled (108). After one 
complete cycle, it becomes clear whether the object that the robot vacuum cleaner (1) 
came across on the floor is an obstacle or a wall bordering the floor. It is understood 
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that the obstacle or the wall is traveled when one side of the robot vacuum cleaner (1) 
is taken as a reference and when the total of the distance traveled by the robot vacuum 
cleaner (1) in that reference direction and in the direction opposite to that direction, 
corresponds to a predetermined angle which is preferably 360°. For example: If the 
right side is assumed to be the active side and counterclockwise direction is accepted 
as the positive direction, when a wall is traveled + 360° is completed whereas - 360° is 
completed when an obstacle is traveled. If entire circumference is not traveled (109), 
the procedure is repeated by returning to the first step (101). On the other hand, if 
entire circumference is travelled (109), the information obtained through the wall / 
obstacle following algorithm is utilized to calculate the time where the robot vacuum 
' cleaner (1) will operate according to the random movement algorithm (1 10) (Figure 6 
and Figure 9). 

[037] As a result of routing the wheels (7) of the robot vacuum cleaner (1) at different 
speeds by using motors, it is achieved to move the robot vacuum cleaner (1) on 
consecutive arcs along an obstacle or a wall. In the robot vacuum cleaner (1), when 
each one of the wheels (7) coupled to a motor is rotated at a different speed, a circular 
motion is obtained in the direction of the low speed side. The robot vacuum cleaner (1) 
makes a circular motion with a radius which decreases as the difference between the 
speeds of the wheels (7) increases and increases as the difference between the speeds 
of the wheels (7) decreases. If the robot vacuum cleaner (1) is too close to the obstacle 
or to the wall it needs to move away from the obstacle and if it is too far from the 
obstacle it needs to approach the obstacle. To approach the obstacle, the wheel (7) that 
is more distant to the obstacle is driven at a higher speed thereby obtaining an arc 
motion wherein the robot vacuum cleaner (1) approaches the obstacle. To move away 
from the obstacle, the wheel (7) that is closer to the obstacle is driven at a higher speed 
thereby obtaining an arc motion wherein the robot vacuum cleaner moves away from 
the obstacle. By rotating the wheels (7) at different speeds as described, Jhe robot 
vacuum cleaner (1) moves inside an interval with a specific lower and upper limit 
(hysteresis band) by following the obstacle or the wall. If the robot vacuum cleaner (1) 
moves inside the said interval, it means that the robot vacuum cleaner (1) travels, on an 
average, parallel to the obstacle. 

[038] In the wall / obstacle following algorithm, the speed of the wheels (7) are 

determined with respect to the radius of the arc to be formed and this radius is fixed. In 
this way, considerable ease is obtained concerning angle calculations. It is determined 
whether the object that the robot vacuum cleaner (1) came across on the floor is an 
obstacle or a wall bordering the floor, by adding together the angles of arc movements 
made by the robot vacuum cleaner (1). In order to determine the angular position, 
while the right side is active, the distance traveled by the left wheel (7) during the arc 
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motion to the right and the distance traveled by the right wheel (7) during the arc 
motion to the left, are added together. Another factor to be considered while doing 
angle calculations is the situation where touch sensors (6) are activated. In a situation 
where the ultrasonic and infrared sensors (4, 5) are incapable for some reason, the 
robot vacuum cleaner (1) hits the obstacle and then an arc motion of preferably 30° is 
performed in the direction opposite to the active side. The said angle is also included in 
angle calculations. 

[039] In the preferred embodiment of the present invention, the wall surrounding the 

room is traveled while both the right and the left sides of the robot vacuum cleaner (1) 
are the active side alternately and thereby calculating the circumference of the room as 
correct as possible wherein a possible mistake at one of the calculations is attempted to 
be compensated by the other calculation performed while the other direction is the 
active side. 

[040] After the wall / obstacle following algorithm is completed, the periodic coverage 

algorithm starts to be applied wherein the robot vacuum cleaner (1) periodically travels 
parallel to any of the walls. In this algorithm, one of the walls is taken as a reference 
and the robot vacuum cleaner (1) periodically travels parallel to one of the walls (201). 
During this movement, when the robot vacuum cleaner (1) comes across an obstacle or 
a wall (202), the robot vacuum cleaner (1) turns 180° (203) and thereby, it is achieved 
to cover the floor periodically. After every turn (203), it is checked whether the 
covering process is completed in one direction (204). If the covering process is 
completed in one direction, the procedure continues with the step wherein it is checked 
whether the robot vacuum cleaner (1) has been in a situation where it could not move 
in both directions during the covering process (205). If the robot vacuum cleaner (1) 
has been in a situation where it could not move in both directions, the robot vacuum 
cleaner (1) is rotated some certain times to move in the other direction (206) and 
thereby ensuring that if there are any walls between the said directions and intersecting 
at a certain angle, the robot vacuum cleaner (1) travels also in the area between the 
mentioned walls. The periodic coverage motion is repeated in four directions. If the 
motion is performed in all of the four directions (207), the motion finishes and the 
random movement algorithm starts to be applied (300). If the motion is not performed 
in four directions, the procedure is repeated by returning to the first step (201). Since 
the periodic coverage algorithm is repeated in four major directions, the obstacles that 
the robot vacuum cleaner (1) came across while the algorithm is running are ignored 
and the coverage procedure is performed. While performing the motion, it is assumed 
that the non-traveled areas in the shifting direction would be traveled during coverage 
motion in other directions since the coverage motion is performed in four directions 
(Figure 9 and Figure 1 1). 
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[041] After the coverage procedure (200) performed according to the periodic coverage 
algorithm is completed, the random movement algorithm starts to be applied (300). 
The random movement algorithm is utilized to direct the robot vacuum cleaner (1) for 
a period of time determined as a result of the wall / obstacle following algorithm. The 
random movement algorithm comprises the steps of going straight for one or more 
times (301), turning random for one or more times (302) and following a wall or an 
obstacle for a certain period of time (303). The above-mentioned steps of random 
movement algorithm (301, 302, 303) are repeated for a specific period of time 
determined with respect to the dimensions of the place that is to be traveled, while 
traveling the wall by utilizing the wall / obstacle following algorithm (304). In that 
algorithm, the possibility of the robot vacuum cleaner (1) to get stuck in one part of the 
room, is minimized and it is achieved that the robot vacuum cleaner (1) continues its 
random motion in another place by getting out of the door of the room (Figure 8 and 
Figure 12). 

[042] By incorporating the wall / obstacle following algorithm, the periodic coverage 
algorithm and the random movement algorithm, it is achieved that the robot vacuum 
cleaner (1) travels the area to be cleaned in a most efficient manner. 

[043] The energy that is necessary for the robot vacuum cleaner (1) is obtained from a 
rechargeable power supply (battery etc.). For a situation where the energy level of the 
■ power supply of the robot vacuum cleaner (1) falls below a certain level, a specific 
algorithm is developed in order to locate the charging unit which is placed in the en- 
vironment and is powered by the network voltage. To be able to apply the mentioned 
algorithm, preferably two infrared transmitters -emitting weak signals-are positioned 
on the charging unit. 

[044] When the power supply of the robot vacuum cleaner (1) weakens, charging- 

unit-finding algorithm starts to be applied. At the starting instant of that algorithm, the 
infrared transmitters on the robot vacuum cleaner (1) are off whereas the infrared 
receivers are on. Therefore, if there is any infrared signal detected, it is understood that 
the said signal is emitted by the charging unit. The reason that the signal emitted by the 
charging unit is weak is because during the normal operation of the robot vacuum 
cleaner (1), it is attempted to prevent that the robot vacuum cleaner (1) detects a non- 
existing obstacle in the direction of the received signals which indeed are emitted by 
the charging unit. The wall following and the obstacle following algorithms provide a 
basis for the charging-unit-finding algorithm. When the charging-unit-finding 
algorithm starts, the walls and the obstacles that come across are covered. If the signal 
emitted by the charging unit is detected while covering the environment by utilizing 
the afore-mentioned algorithms, the robot vacuum cleaner (1) starts to move in a 
direction so that the two infrared transmitters on the charging unit and the receivers on 
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the robot vacuum cleaner (1) which detect the signal emitted by the said transmitters 
are facing one another. As the robot vacuum cleaner (1) attains a position where the 
transmitter and the receiver face each other, the robot vacuum cleaner (1) gets locked 
with the charging unit wherein the charge location on the robot vacuum cleaner (1) fits 
to the charging unit While the sensors utilized in the charging-unit-finding algorithm 
are infrared sensors, ultrasonic sensors may be utilized as well. 

With the robot vacuum cleaner (1), the object of the present invention, it is achieved 
that the place is cleaned in a most efficient manner without the supervision of a user 
and that the power supply of the robot vacuum cleaner (1) can be recharged as the said 
supply weakens. 
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Claims 

[001] A control method for a robot vacuum cleaner (1) wherein the floor of the place is 

cleaned in a most efficient manner and which comprises the following steps ;first 
the wall / obstacle following algorithm is applied (100) wherein the robot 
vacuum cleaner (1) travels along all the walls surrounding the environment by 
following the wall of the place, ;after all of the walls surrounding the en- 
vironment are traveled, the periodic coverage algorithm (200) is applied wherein 
the robot vacuum cleaner (1) periodically travels parallel to any of the walls, 
;after the periodic coverage algorithm is completed, the random movement 
algorithm (300) is applied wherein the robot vacuum cleaner (1) travels 
randomly on the floor by going straight for one or more times, turning random 
for one or more times and following a wall or an obstacle for one or more times, 
respectively. 

[002] A control method as described in Claim 1, which comprises the following steps; 

during the application of the wall / obstacle following algorithm (100) ;after the 
robot vacuum cleaner (1) is placed on the floor of the environment, the robot 
vacuum cleaner (1) goes straight until it comes across an obstacle or a wall (101), 
;when the robot vacuum cleaner (1) comes across an obstacle or a wall and ac- 
cordingly when any of the ultrasonic, infrared or touch sensors (4, 5, 6) 
positioned at the front of the robot vacuum cleaner (1) is activated (102), the 
ongoing motion of the robot vacuum cleaner (1) is stopped (103), ;in order for 
the robot vacuum cleaner (1) to be positioned perpendicular to the obstacle or to 
the wall, the robot vacuum cleaner (1) is rotated first 90° to the left / right and 
then 135° to the left / right until all of the ultrasonic or infrared sensors (4, 5) at 
the front, are activated (104), ;the robot vacuum cleaner (1) is positioned per- 
pendicular to the obstacle or to the wall (105), ;the robot vacuum cleaner (1) is 
rotated 90° so that the side of the robot vacuum cleaner (1) that is closer to the 
obstacle or wall is parallel to the obstacle or to the wall (106), ;the floor is 
traveled by following the obstacle or the wall (107) until the obstacle or the wall 
is traveled (108) and, ;the procedure is repeated by returning to the first step 
(101) until the entire floor is traveled (109). 

[003] A control method as described in Claim 2, which comprises the following step ;if 

entire floor is traveled (109), the information obtained through the wall / obstacle 
following algorithm is utilized to calculate the time where the robot vacuum 
cleaner (1) will operate according to the random movement algorithm (110). 

[004] A control method as described in Claim 1, which comprises the following steps 

during the application of the periodic coverage algorithm (200) ;one of the walls 
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is taken as a reference and the robot vacuum cleaner (1) periodically travels 
parallel to one of the walls (201), ;when the robot vacuum cleaner (1) comes 
across an obstacle or a wall (202), it turns 180° (203), ;after every turn (203), it is 
checked whether the covering process is completed in one direction (204), ;if the 
covering process is completed in one direction, the procedure continues with the 
step wherein it is checked whether the robot vacuum cleaner (1) has been in a 
1 situation where it could not move in both directions during the covering process 
(205), ;if the robot vacuum cleaner (1) has been in a situation where it could not 
move in both directions, the robot vacuum cleaner (1) is rotated some certain 
times to move in the other direction (206), ;if the robot vacuum cleaner (1) can 
move in both directions, it is returned to the first step of the algorithm (201), ;if 
the robot vacuum cleaner (1) can not move in both directions, the motion is 
stopped. 

[005] A control method as described in Claim 4, which comprises the following steps 

;the periodic coverage motion is performed in four directions (207), ;if the 
motion is performed in all of the four directions, the motion is finished, ;if the 
motion is not performed in four directions, the procedure is repeated by returning 
to the first step (201). 

[006] A control method as described in Claim 1, which comprises the steps of going 

straight for one or more times (301), turning random for one or more times (302) 
and following a wall or an obstacle for a certain period of time (303) applied re- 
spectively during the application of the random movement algorithm (300). 

[007] A control method as described in Claims 3 and 6, repeated for a period of time 

determined during the wall / obstacle following algorithm. 

[008] A robot vacuum cleaner (1) operated by a control method as described in any of 

the above Claims and which comprises ;a body (2), ;a power supply, ;one or 
more wheels (7) attached to the body, which facilitate the movement of the body 
(2), ;one or more motors used to move the wheels (7) by utilizing the energy 
obtained from the power supply, ;one or more ultrasonic sensors (4) positioned 
onto the body (2), sensing different quantities, ;one or more infrared sensors (5), 
;one or more touch sensors (6) which consist of switches detecting a contact, ;a 
control unit which controls the motor with respect to the information obtained 
through the said sensors (4, 5, 6), ;and characterized by ;a bumper (3) attached 
along the perimeter of the body (2), which (3) moves towards the body (2) at an 
instant of contact and is used to transmit the contact force to touch sensors (6) 
after a contact with an obstacle and, ;one or more springs located between the 
bumper (3) and the body (2), used to return the bumper (3) back to its original 
position. 
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[009] A robot vacuum cleaner (1) as described in Claim 8, characterized by a bumper 

(3) which extends along the perimeter of the body (2), covering an area of 
preferably 180°. 

[010] A robot vacuum cleaner (1) as described in Claims 8 or 9, characterized by a 

bumper (3) which comprises an aperture (8) at the surface corresponding to the 
section where ultrasonic and infrared sensors (4, 5) are positioned on the body 
(2) ensuring that the detection of sensors (4, 5) is not obstructed. 
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[Fig. 001] 
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[Fig. 003] 
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[Fig. 006] 
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[Fig. 007] 
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[Fig. 008] 
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